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Abstract 
In order to resolve a problem on the network course quality evaluation be affected by many complicated factors, 
combining with Analytic Hierarchy Process (AHP) and Fuzzy Synthetic Evaluation (FSE) is applied in it. Firstly, it 
makes a top-down analysis of the factors that affect the network courses and establishes a set of hierarchical factor 
structure with AHP. Then, it evaluates the single factor, including to determine the weight of each factor to decision-
making with AHP and to calculate the influence degree of each factor with FSE. Finally, it gives a down-top 
comprehensive fuzzy evaluation until obtaining the final evaluation result. Its results showed that AHP FSE 
considered fully the factors’ hierarchy and weight that affect the quality of network course. The Application of AHP 
FSE method can give an overall evaluation for the network course effectively. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1.  Introduction 
As the network course quality evaluation is affected directly by the knowledge level, cognitive ability 
and personal preferences, it is difficult to rule out completely the bias caused by human factors, and it 
cannot be described accurately with distinct fuzzy feature[1-2]. In addition, the influence on the network 
course of each target is not necessarily the same (the different weights). Therefore, considering these 
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factors, this thesis conducts an overall exploration and research on network course quality evaluation 
based on AHP (Analytic Hierarchy Process)[3-4] and FSE (Fuzzy Synthetic Evaluation)[5] in the systems 
engineering theory. 
2.  Model of the network course quality evaluation 
2.1. Mathematical description of the network course quality evaluation 
The real number c can be used to define  the network course quality , c ∈  [0,1] and the bigger c is, the 
higher the quality is; Contrarily, it is lower. Suppose bk  in the target set B contains n-factors, that is bk 
={ bki | i =1, 2, …, n }. According to the factors, a mapping function cki = f ki( bki ) is established. In 
addition, each factor has different influences. Combining with various influences on the parent factors, we 
can calculate factor C according to ck=Wk•Ck, in which Wk=(w1k, w2k, …, wnk) is the weight of n factors for 
target k . Satisfying 0 ≤  wki ≥1, and C k =(ck1, ck2, …, ckn)T is the weight for target k. 
Suppose the total number of hierarchical structure is l, and the total number of the corresponding 
weight vector is l too. The network course quality can be regarded as the interval mapping of the 
parameters to [0, 1]. The model can be described as: 
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2.2. Quantitative of the evaluation criteria results 
According to the mathematical description of the quality of the network course, quality C lies in [0, 1]. 
So, it is necessary to give the quantification and standardization for the structural fuzzy comprehensive 
evaluation, and unify to the same interval. 
Suppose U={u1,u2,…,un} is the set of n factors, called the factor set. Suppose V={v1,v2,…,vm}is the set 
of decisions known as the judge set  . In general, the impact of various factors on the transaction is 
inconsistent, so the weight distribution factor can be regarded as fuzzy sets on U, denoted by
W=(w1,w2,…, wn) ∈F(U), wi( i=1,2,…,n), representing  the weight factor. In addition, m decisions are  
not absolute, positive or negative, it should also be consolidated after the judge viewed as fuzzy set on V, 
denoted by A=(a1,a2,…,am ) ∈  F(U)，reflecting the kind of decision j-V in the share of the overall 
evaluation status. In summary, the fuzzy evaluation model has three basic elements: 
(1) Factor set U={u1,u2,…,un}.(2) Evaluation set V={v1,v2,…,vn}.(3) Single factor evaluation, namely 
fuzzy mapping: 
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A fuzzy relationship can be induced by f: 
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Three bodies (U,V,R) constitute a fuzzy comprehensive evaluation model. It is like a "converter". 
Putting a weight distribution W=(w1,w2,…, wn), the output of a comprehensive evaluation  
A=W°R=(a1,a2,…,am )  can be got, this’ s: 
11 12 1mr r r⎡ ⎤L
                                                                             (4) 
Where, "°" is a complex operation. 
Conduct a unified standard and quantify the fuzzy values as the following steps: 
Firstly, making a weighted average operation for the decision-making value vj  in the judge set V. 
Because V is a fuzzy evaluation set, the number needs to be ranked. For example: if the judge set is 
V={v1, v2, v3, v4} , V can be quantified as V*={1, 2, 3, 4}, the weighted average operation is: 
*
1
n
j j
j
v a
=
=∑ v (5) 
v  is the weighted average,  aj is the weight coefficient. 
Then, through evaluating the credibility of the results, an equation is given as below: 
*
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−
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(6) 
3. Examples of Network Course Quality Evaluation 
3.1. Establishing a hierarchical structure for the factors set 
Table 1. Quality factor hierarchical table for network course 
The target The first layer The second layer The third layer … n-layer  target 
Network 
course 
C 
Teaching  
U1 
Teaching content 
U1.1 
scientific U1.1.1 
… … normative U1.1.2 advanced U1.1.3 
development and scalability U1.1.4 
Teaching attitude 
U1.2 
dignified deportment U1.2.1 … … clear language U1.2.2 
Teaching design 
U1.3 
positioningU1.3.1learning objectives U1.3.2 
… … 
learning control U1.3.3 learning guide U1.3.4 
Motivation and interesting  U1.3.5  Structure U1.3.6 
Interactive Design U1.3.7 practice teaching U1.3.8 
Learning Assessment U1.3.9  practice U1.3.10 
Network 
Environment 
U2 
HardwareU2.1 
Degree of perfection U2.1.1 
… … Configuration level U2.1.2 
Reliability U2.1.3 
SoftwareU2.2 
Technical U2.2.1 … … 
Artistic U2.2.2 … … 
PracticalU2.2.3 … … 
System 
management U2.3 
TechnologyU2.3.1 
… … Services U2.3.2 
Maintenance U2.3.3 
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Analyzing and constructing the quality factors of the network course with AHP, shown in Table 1, the 
quality of network course without full targets hierarchy structure. 
3.2. Single factor evaluation 
Step 1: To establish  a factor set  and evaluation set. It is clear in Table 1 : 
U1.1= { U1.1.1= scientific content 
            U1.1.2= normative content 
            U1.1.3= advanced content 
U1.1.4= development and scalability } 
Common single factor evaluation Online Course Evaluation set V={v1, v2, v3, v4, v5, v6, v7}, contains 7 
levels, the description shown in Table 2: 
Table 2. Classification and description of evaluation set 
Rating scale v1 v2 v3 v4 v5 v6 v7
 Description Excellent Good Better Fair  Poor  Very poor fair poor 
Step 2: Determine the weight vector: 
Determine the comparison matrix L=(wij)n×n, and Lij  is the ratio between ui and uj, commonly using the 
size of 1 to 9 method to scale as Table 3. 
Table 3. Comparison between the importance of two scales from 1 to 9 
The value rij The importance grade 
1 the same importance between ui and uj  
3 Ui is a bit important than uj   
5 ui is important than uj  
7 ui is obviously important than uj  
9 ui is absolutely important than u  
2,4,6,8 between the two 
1,1/2,…,1/9 the importance of reciprocal ratio( ui ujand ui uj) 
By asking the experts and judging by comparison, the matrix can be got: 
1 2 3 5
1/ 2 1 2 4
1/ 3 1/ 2 1 2
1/ 5 1/ 4 1/ 2 1
L
⎡ ⎤
⎢ ⎥
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦  
Firstly, making a normalization of column vector of matrix W, and then summing row vector. 
L’=[1.904, 1.154, 0.618, 0.325]T , and we will obtain W=[0.48, 0.29, 0.15, 0.08]. 
Step 3:  Test: 
The weight vector above is W, the eigenvector matrix W, then its approximate values can be calculated 
by the following formula: 
1
( )1 1 (1.922 1.16 0.325) 4.027
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CR <0.1 indicates the ratio between the expert judgments and non-intelligence is less than 10%, which 
meets the quality requirements. 
Step 4: Determine the fuzzy matrix 
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Make the evaluation by scoring and obtain a fuzzy relationship matrix by normalizations Table 4 below. 
Table 4. Comparison between the importance of two scales from 1 to 9 
Weight Fuzzy relationship matrix R
v1 v2 v3 v4 v5 v6 v7
0.48 0.412 0.234 0.176 0.080 0.041 0.031 0.026 
0.29 0.230 0.313 0.190 0.164 0.045 0.036 0.022 
0.15 0.210 0.332 0.166 0.192 0.046 0.041 0.013 
0.08 0.212 0.234 0.286 0.180 0.052 0.020 0.016 
Step 5: Primary evaluation. 
Substitute the weights and the fuzzy comparison matrix into the equation (4): A=W°R=(0.512, 0.266, 
0.105, 0.072, 0.025, 0.010, 0.010) 
From the results, we can see that the maximum value is 0.512, belonging to vl. According to the 
maximum membership degree principle, the primary professional comprehensive evaluation result is 
"excellent". 
Step6: Evaluation result. 
To obtain the weighted average rating after the quantitative evaluation vector according to equation 
(5): 
*
1
0.512 1 0.266 2 0.105 3 0.072 4 0.025 5 0.010 6 0.010 7 1.902
n
j j
j
v a v
=
= = × + × + × + × + × + × + × =∑
 
According to equation (6), we can obtain the teachers’ professional standards value : 
*
max
2 * *
max min
7 1.902 0.85
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Similarly, we can find out the other single factor evaluation, and the final results according to equation 
(1). 
4. Conclusion 
The network course quality evaluation method based on AHP FSE is a useful exploration in theory. It 
combines the experiences with the wisdom of the evaluators to overcome the previous qualitative 
description of a single target-based evaluation, which makes the evaluation more comprehensive, more 
operational. 
References 
[1] Teng Xia, Duan Chongjiang, Zhang Jianwei. Network Course Evaluation criteria for development.  Modern Education 
Technology, China, Vol.13 No. 1, 2007, p. 5 –11.  
[2] Ministry of Education and Information Technology Standards Committee. Network course evaluation norms CELTS222.1: 
draft [DB / OL]. [2006-07-29]. Http://www.celtsc.edu.cn 
[3] Vargas L,Boag W,Kott A. Application of AHP to requirements analysis. Defense Technical Information Center, 
ADA353173, 2008. 
[4] Zilla S S, Abraham M, Yossi H. An AHP/DEA methodology for ranking decision making units. European Journal of 
Operatianal Research, Vol.2, July 2008, pp. 109-124. 
[5] Du H M, Yu SH, Chu J J. Evaluation of CBT aircraftmaintenance system based on Fuzzy AHP. Aeronaut Manuf Technol, 
vol. 18, pp. 96, 2009. 
 
